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Table 1 Important biomarkers in ESCC patient and their important role.
Biomarkers Wnt signaling
pathway
Notch signaling
pathway
Apoptosis signaling
pathway
Roles in ESCC
HEY1 ✓ Over-expression of HEY1 in ESCC is correlated to different indices of poor prognosis
HEY2 ✓ Over-expression of HEY2 in ESCC is correlated to different indices of poor prognosis
CD44 ✓ ✓ Up-regulation of CD44 in ESCC samples
MDM2 ✓ ✓ ✓
HES1 ✓ ✓ HES1 under-expression was significantly correlated with tumor depth of invasion
MUC1 ✓ ✓ Specific MUC1 splice variants are correlated with tumor progression in ESCC
SALL4 ✓ ✓ SALL4wasover-expressed and have a significant correlation with invasion and
metastasis in ESCC
SOX2 ✓ ✓ ✓ SOX2 was over-expressed and have a significant correlation with invasion and
metastasis in ESCC
Msi1 ✓ ✓ ✓ Msi1 was significantly over-expressed in 41.5% of ESCC tumor sample
MMP2 ✓ ✓ MMP2 was significantly over-expressed and it could be used as specific diagnostic,
prognostic and therapeutic biomarker for ESCC
HLA-G ✓ HLA-G was significantly over-expressed and it could be used as specific diagnostic,
prognostic and therapeutic biomarker for ESCC
XRCC5 ✓ ✓ XRCC5 was significantly over-expressed and it could be used as specific diagnostic,
prognostic and therapeutic biomarker for ESCC
MAML1 ✓ ✓ MAML1 was significantly over-expressed in ESCC patient and significantly
associated with lymph node metastasis and the surgical staging of tumor
TWIST1 ✓ ✓ ✓ TWIST1 was significantly over-expressed in ESCC patient and associated with lymph
node metastasis and the surgical staging of tumor
p53/P21 ✓ ✓ ✓ p53 and p21 expression play an important role in ESCC development in northeastern
Iran(36)
GSTP1 ✓ Exposure to some cigarette related pro-carcinogens could activate GSTP1 domain,
which may responsible for the increased susceptibility to ESCC(37)
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association with three signaling pathways.
Conclusion: These biomarkers had a strong prognostic value in
ESCC. The rising incidence and poor prognosis of ESCC in Western
countries have intensified research efforts for developing earlier
methods of disease detection. It is well recognized that early diagno-
sis of cancer can provide the means for the full recovery of patients.
However, conventional methods of cancer screening are often inva-
sive and expensive. Sensitivity and specificity of these methods are
also insufficient for the diagnosis of cancer at earlier stages.
In addition, we found some other related biomarkers such as Brg1,
LAGE1, p21, MAGE-A4, NY-ESO1, P16, D44V3, IL-10, TGF-beta
and VEGF, showed important effects on survival, disease progression
and clinicopathological characteristics of ESCC patients.
Actually, alteration in the expression of p53 tumor-suppressor pro-
tein is an event that occurs frequently in human cancer, but the prac-
tical implications of this phenomenon are yet to be fully exploited. It
has been shown that the p53 and p16 tumor suppressor genes are
involved in the cell cycle control and protecting cells exposed to
DNA-damaging agents. Moreover, SOX2 is an important key tran-
scription factor involved in self-renewal and pluripotency characteris-
tics of undifferentiated ESCCs. In addition, it is a member of master
transcriptional complex consisting of OCT4/SOX2/NANOG which
can reprogram differentiated cells to induced pluripotent stem cells.
Nonetheless, TWIST is among the proteins that induce and pro-
mote epithelial mesenchymal transition (EMT). Up-regulation of
TWIST1 has been suggested to enhance invasion and metastatic abil-
ity of various types of tumor cells including ESCC.
CD44 is a member of the cell adhesion molecules family. Natu-
rally, CD44 influences cell motility, migration, and adhesion, while
in tumor cells it leads to tumor invasion, progression, and
metastasis.Although significant advances have been made in the treatment of
ESCC, this aggressive malignancy commonly presents as a locally
advanced disease with a poor prognosis. Despite the advances in the
detection of premalignant pathology and newer preventative strategies,
these biomarkers are of high significance in disease prognosis. With a
poor prognosis, EC poses a great burden on societies, particularly East-
ern Asian countries. However, so far, no clinically approved biomarker
has been identified for an early medical intervention.
Based on our study,wefind that somebiomarkers are correlatedwith
late stage, depth of invasion and unfavorable response to chemotherapy
such as LgR5. These markers cannot be recommended for clinical
application due to absence of sufficient clinical investigations and sci-
entific reports and undetermined specificity and sensitivity in compar-
ison with standardmethods. This study can be considered as a source of
Biomarkers evaluation, which is a useful and valuablemeans for cancer
management. Overall, biomarker analysis can lead to novel biomarker
panels which can be useful in order to increase the overall survival rate.
Keywords: Esophageal squamous cell carcinoma, Prognostic
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Introduction: Cancer cell invasion is prerequisite for malignant
tumor formation which involves loss of cell-cell and cell- matrix
attachment and adhesion. Therefore, the development of novel,
anti-metastatic agents from natural sources can be important. Marine
bionetwork has been identified as a potent source of anticancer natu-
ral secondary metabolites with high therapeutic efficacy. Natural pol-
ysaccharides possess pharmaceutical properties which are proposed
appreciable in biomedicine investigations.We have recently extracted
the crude polysaccharide from the Persian Gulf brittle star Ophioco-
maerinaceus Muller &Troschel (family Ophiocomidae) using chem-
ical extraction process. This study has been designed to assess pro-
apoptotic and anti-metastatic activities of isolated brittle star polysac-
charide on human cervical cancer cells.
Materials & methods: HeLa cells were cultured in RPMI 1640
medium supplemented with 10% FBS, 1% antibiotic. After overnight,
cells were treated with brittle star polysaccharide at different concen-
trations (0 to 200 mg) and cultured for 24 and 48 h. Then MTT assay,
DAPI, Acridine orange/propodium iodide staining and scratch assay
were performed.
Statistical analysis: Data were analyzed by one-way analysis of
variance (ANOVA), using the statistical package of SPSS version 16.
In all testsP< .05 was considered as statistically significant. All results
were repeated at least three times and expressed as mean±SEM.
Results: The cytotoxic and pro-apoptotic activities of brittle
star polysaccharide: Based on biological assays, isolated polysac-
charide from brittle star indued cell apoptosis and suppressed HeLa
cell growth with an IC50 concentration of 40 mg/ml.Fig. 1. Cytotoxic and pro-apoptotic activities of brittle star polysaccharide on
HeLa cancer cells. A) Evaluation cytotoxicity of isolated polysaccharide after
24, 48 h treatment using MTT assay. Values represent as mean ± SD and
**p<0.01 and ***p<0.001 were considered significant. B) Fluorescence
micrographs of AO/PI and DAPI staining after 48h indicating pro-apoptotic
effect of brittle star polysaccharide.The anti-metastatic efficacy of brittle star polysaccharide: In
vitro scratch assay exhibited that cell migration was successfully
blocked up to 40 mg/ml of extracted polysaccharide indicating anti-
metastatic effect of brittle star isolated polysaccharide on cervical
cancer cells.
Discussion: Dysregulation of apoptosis is crucial in cancer patho-
genesis. Apoptosis cell death is recognized with fundamental mor-
phological and biochemical chracteristics including membrane
blebbing, chromatin condensation, and appearance of surface
markers. Apoptosis mediating by natural secondary metabolites was
proposed efficacious against cancer prevention and treatment. In
this regard, chemo-preventive effects of natural polysaccharides
have considered valuable in cancer modalities.
In this study, we evaluated cytotoxic an apoptosis inducing effect
of brittle star polysaccharide on HeLa cells by using biological
assays. MTT assay exhibited that the brittle star polysaccharide
inhibited cervical cancer cells in a concentration dependent manner.
Further, the nuclear condensation and DNA fragmentation which
resulted from the DAPI and AO/EB staining have revealed apopto-
sis induction after exposure to brittle star polysaccharide. In 2013
Fedorov et al. indicated that a great number of polysaccharides iso-
lated from marine sources such as marine invertebrates have anti-
cancer and cancer preventive potential through several mechanisms.
Furthermore, we demonstrated that brittle star polysaccharide
inhibited cervical cell motility which is resulted from anti-meta-
static features of polysaccharides. Tumor progression and metasta-
sis was considered as crucial complexity to treat cancer and many
literatures have reported herbal polysaccharides with anti-tumor
properties. Hence, trying to develop a new anti-cancer polysacchar-
ide from marine ecosystem, which can prevent cervical cancerFig. 2. The anti-invasiveness of brittle star polysaccharide on the migra-
tion of HeLa cells. The HeLa cells were exposed to 0, 25, 40, 80mg/ml iso-
lated polysaccharide for 48 h and cell motility were evaluated by scratch assay.
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previous study, we showed anti-invasiveness effect of brittle star
saponin. Lee et al in 2011 explored the anti metastatic properties
of polysaccharide from Asterinapectinifera against breast cancer
cells and demonstrated starfish polysaccharide as promising anti
tumor agent.
Conclusion: Consequently, the extracted polysaccharide from
brittle star, which exerted cytotoxicity on cervical cancer cells can
potentially prevent cervical cancer progression and migrations.
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Introduction: The important modality applied in appropriate
determination of cancer therapy is cell imaging. The current imaging
approaches used in cancer screening and diagnosis application have
been classified as x-ray, computed tomography, ultrasound, radionu-
clide imaging and MRI. However, major limitation associated with
current imaging techniques such as lack of sufficient sensitivity for
detecting small number of cancer cells in primary level of metastasis
and not appropriate efficient for determining cancer cell-surface
markers, demand improvement strategy in current imaging methods
and development of efficient imaging probes for highly sensitive and
specific detection. Furthermore, the unavailability of simple, quick
and sensitive cancer diagnostic techniques has become the main driv-
ing force for Quantum Dots (QDs), a new class of fluorescent probes
with fascinating optical electronic properties, to the era of bioimaging.
The unique optical properties of QDs compared with organic flu-
orescent compound such as rhodamine is the main reason for impres-
sive progress of QDs in in vivo cancer imaging filed. This review
focuses on the unique optical properties of QDs over organic dyes flu-
orophores. The most prominent properties of QDs were defined as
their large absorption coefficient across a wide spectral range, high
photostability and intense fluorescent emission and most importantly,
their size- and composition-tunable emission from visible to infrared
wavelengths. The light photostability of the emitted fluorescence over
several months guarantees the imaging repeatability and also sym-
metric and much narrow QD emission peak compared with rhod-
amine 6G, decreases peak interference and surely will increases the
reliability and accuracy of cell imaging. On the other hand, QDs
can be efficiently excited in a broad wavelength range which allows
more wavelengths for exciting the QDs-tags and thus routine wave-
length such as UV-light (330 nm) can excite QDs for emitting visible
light. Furthermore, these advantages provide exceptional conditions
for detecting several target cells without any emission interference
simultaneously by several kinds of QDs. The release of cadmium
ions can be considered as a disadvantage because this heavy metal
is toxic for living cell but their coating, by promoting stability, can
restrain the release of cadmium. The several studies in cell lines indi-
cated that cell growth under normal media did not affect by QDs.Due to their ideal properties, rapid development of QD-based
technology for Bioimaging is not
unexpected and following global efforts, nowadays numerous QD-
based imaging methods exist for addressing diagnostic issues. On the
other hand, the development of biomolecules conjugation area to dif-
ferent tags such as quantum dots, provide background for progressing
and promoting the QDs Biomarkers for targeting the tumor cells and
quantitative measurement of molecular targets.
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Introduction: Exosomes are naturally occurring membrane-
enclosed vesicles 30e100 nm in diameter that are produced under
both physiological and pathological conditions and by the most cell
type of hematopoietic and non hematopoietic origin, such as mast
cells, macrophages, antigen-presenting cells (APCs), B and T lym-
phocytes, platelets and dendritic cells (DCs) and tumor cells, as
well. Analyzing by electron microscopy, they usually show a “cup-
shaped” morphology.
Exosomes are recognized as mediators of cell-to-cell communica-
tion and involve specific proteins from endosomes, the plasma mem-
brane and the cytosol from the parental cells. Cellular origin of
exosomes is the main factor in determining their protein content
and enrichment of certain molecules such as targeting/adhesion mol-
ecules (e.g., lactadherin), membrane trafficking molecules (annexins),
cytoskeleton molecules (tubulin), chaperones (Hsp90) and cytoplas-
mic enzymes (GAPDH). The protein composition of exosomes is dif-
ferent in tumor cells compared to nonmalignant cells. These
structures have been isolated from various body fluids, including
semen, blood, urine, saliva, breast milk, amniotic fluid, ascites fluid,
cerebrospinal fluid and bile.
Tumor-derived exosomes (TDEs) containing tumor antigens,
immunosuppressive proteins and functional RNAs and they have plei-
otropic biological functions: I- The intercellular swapping of proteins
and genetic materials through exosomes play a significant role in cell-
to-cell communication and induce phenotypic changes within the
tumor microenvironment. The interaction between exosomes and tar-
get cells is mediated by surface-expressed bioactive lipids, growth
factors and membrane receptors. Exosomes contained mutated
mRNA transcripts and DNA fragments promote growth and prolifer-
ation of many primary and metastatic cancers. Besides, TDEs involve
distinct microRNA profiles in many cancers.
II-TDEs have been suggested as a new cancer vaccine. Possessing
tumor rejection antigen with elevated immunogenicity, exosomes
derived from IL-2 and IL-18 gene-modified tumor cells could induce
specific antitumor responses. So, these exosomes expressing cyto-
kines as adjuvants expose a modern strategy of exosomes-based vac-
cines. Using this strategy, it is possible to accommodate the adhesion
molecules, cytokines and chemokines into exosomes to obtain cancer
vaccines supplying sufficient immune responses in future trials.
III- recent studies definitely represent that some tumor cell lines
produce exosomes expressing death ligand such as functional FasL
and TRAIL which can induce the apoptotic pathways in the activated
T cells both in vitro and in vivo. Similarly, TDEs inhibit cytotoxic
